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VII. REACTIONS TO THE ORAL VACCINE4
As described in earlier papers in this series, approximately 10,000 persons,
mainly children between the ages of 3 months and 18 years, were given the
Sabin oral poliovirus vaccine in Middletown, Connecticut, early in 1961.
Among the objectives of the program was the detection of any contra-
indications or untoward effects which might follow the use of the oral
vaccine. The following discussion deals with observations made on these
points.
REACTIONS REPORTED
Shortly after the first dose of monovalent type I vaccine had been given,
one of us (M.L.P.) as Director of Health of the city, received reports of a
few possible "reactions." An investigation was therefore carried out at
once to discover the frequency and nature of these suspected reactions.
Telephone calls were made to local pediatricians and to the two pediatric
allergists, and a form letter was sent to all practicing physicians in the
city, asking for details on any children seen with complaints which might
be related to vaccine ingestion. In addition, district nurses and school
nurses were asked to report any symptoms in vaccinated children which
came to their attention. Physicians and nurses were again requested to
notify the health officer of any difficulties following the second dose of oral
vaccine.
Fourteen children were reported to have suspected post-vaccinal reactions
after the first dose, and three after the second. Of the 14, 11 took the second
dose, in all cases without ill effect. The three reported reactions after the
second dose were in children who had taken the first without incident.
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Cutaneous manifestations were the most common form of reported
reactions. These included the following:
a) Urticarial rashes were noted in 12 children, nine after the first and
three others after the second dose. The time intervals after vaccine
ingestion were two to twelve hours in two instances, within three days
in six others, and up to 10-12 days in the rest. None of the children
had experienced similar eruptions previously. In all instances the
reaction was mild and cleared quickly. Only one child in the group
was known to be sensitive to penicillin. She developed urticaria and
faintness within two hours after receiving the first dose. The rash was
slight and transient, clearing within two hours, but the child's
physician advised against the second dose.
b) Eczematous dermatitis, starting five days after oral vaccination,
was reported in two children. In both instances this was mild, re-
sponded quickly to treatment, and did not recur after the second dose.
The private physicians who reported these cutaneous manifestations
considered them to be probably related to the vaccine, in spite of the long
time lag in some and the absence of recurrence after the second dose.
However, it is worth noting that at the time the urticarial reactions
occurred, one pediatrician reported an unusually high incidence of this
manifestation in children from out of town who had not received the vaccine.
As to the possible significance of penicillin sensitivity, a number of
children known to be allergic to penicillin took both doses without incident.
Since the amount ofpenicillin present in two drops of vaccine is in the range
used for sensitivity tests, it would seem unlikely that the ingestion of this
minute quantity would result in significant reactions.
From the total reported incidence of cutaneous eruptions following
vaccination, it is difficult to arrive at a precise estimate of the rate of their
occurrence. If the examples cited above were in fact associated with the
vaccine, the rate would be 0.14 per cent. Since it is probable that at least
some were coincidental, the rate is probably lower. In any event, it can be
said that the incidence of suspected post-vaccinal dermatological reactions
was small indeed.
Suspected generalized manifestations were reported to have occurred in
two children and one adult. The children were siblings, both of whom
received the vaccine at the same time. One developed mild fever and was
said to have clay-colored stools beginning three days after vaccination; her
sister developed the same complaints two weeks later. Both children were
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seen by one of us (M.L.P.), who concluded that the illnesses were not
vaccine-associated.
The third possible general reaction, reported spontaneously by a general
practitioner who deals mainly with adults, deserves fuller attention.
The individual concerned was a 33-year-old schoolteacher who was seen
by her physician for the first time in some months, on 19 March 1961;
she was interviewed by the Health Director on 27 March, and at that time
gave the following history. Two hours after receiving the first dose of oral
vaccine on 25 January, she had developed headache and enlarged, tender
occipital lymph nodes, which persisted without other symptoms for one to
two weeks. Several hours after receiving the second dose of vaccine on
15 March, she noted stiffness and soreness of the left side of the back and
neck. During the following two days, malaise, generalized muscle aching,
weakness, and afternoon fever to 1020 F. were present. She was seen by
her physician who noted a red throat and swollen tender anterior cervical
lymph nodes. Symptomatic treatment was followed by prompt recovery.
The history given by this patient included in addition to the above
symptoms many bizarre functional complaints. It is difficult to imagine
that the clinical picture could be related to ingestion of vaccine, and the
case is reported only because it was a cause of concern until the details of
the history were elicited.
OTHER POST-VACCINAL SURVEILLANCE
Several other theoretical post-vaccinal reactions received attention. One of
these was the possible danger which tonsillectomy and adenoidectomy might
have, if performed while a child was harboring attenuated poliovirus. An-
other was the hypothetical effect which a period of post-oral-vaccinal
viremia might have upon pregnancy and upon the fetus. To our knowledge
the dangers inherent in both situations are hypothetical and to date there
are no reports of untoward incidents having occurred in previous oral
vaccine trials in relation to either situation.
Possible effects of tonsillectomy. During the planning phase of the
vaccine program, it was suggested to the physicians and surgeons of
Middletown that tonsillectomy be avoided during the period preceding
vaccine administration and for at least 10 days following ingestion of each
dose. A review of the number of tonsillectomies and adenoidectomies per-
formed at the local hospital during the months when vaccine was given
(January, February, and March 1961) revealed that a total of 103 such
operations had been performed. In all but seven cases, however, they were
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done on children from out of town who had not received oral vaccine.
Information on the seven children who were operated on within the period
two weeks before and two weeks after vaccination is given in Table 1. In no
instance was there any untoward reaction of any type, and no illnesses
remotely resembling poliomyelitis occurred. It should be noted that all of
the children had been vaccinated with Salk-type vaccine some time prior
to operation.
TABLE 1. TONSILLECTOMY AND ADENOIDECTOMY OPERATIONS PERFORMED ON
CHILDREN WHo RECEIVED ORAL VACCINE
Salk vaccine history Operation date
No. injec- Year of Days before (-)
tions last or after (+) oral Vaccine type
Case no. Age received injection vaccination fed
1 4 3 1960 +10 I
2 4 4 1958 -2 I
3 1 4 1960 + 9 II & III
4 7 4 1957 + 4 " " "
5 8 2 1958 -5 " "
6 8 4 1959 +11 "
S i
7 5 4 1959 + 4 " " "
Possible effects in relation to pregnancy. Since a certain amount of
spread of virus to susceptible contacts of vaccinees is known to occur, it was
considered probable that some pregnant women would become infected with
the vaccine strains during the course of the program. The question of
whether or not the oral vaccine has any effect on pregnant women or on the
fetus has been asked many times. To date there is no indication that it does.
Prem et al.' studied the responses to Lederle trivalent oral poliovirus vaccine
in 310 young women in the different trimesters of pregnancy, 72 of whom
lacked antibody to one or more poliovirus types. Conversion rates were high
(90(%o) and significant rises in antibody occurred in others, indicating that
infection had occurred. There was no increase in abortions above the
expected number, even among those vaccinated in the first trimester. No
teratogenic effects attributable to administration of the vaccine were seen.
In the Middletown study, an attempt was made to investigate the problem
by comparing the incidence of stillbirths and fetal malformations in the
months after the oral vaccination program with the record for previous
years. Since women in the first trimester of pregnancy during the time the
vaccine was given were the ones most likely to be affected should attenuated
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poliovirus infections produce deliterious effects, attention was concentrated
on the birth records for July to October 1961.
It was concluded that it was not possible to derive valid data on abortion
rates before and after the oral vaccine program. Normally only a fraction
of those which occur come to the attention of physicians and are recorded.
Thorough investigation of all abortions occurring after January 1961 would
therefore have tended to give falsely higher rates than had been noted
TABLE 2. NUMBER OF LIVE BIRTHS AND STILLBIRTHS BY YEARS, 1952
THROUGH 1961, MIDDLETOWN, CONNECTICUT
Year Live births Stillbirths
1952 580 7
1953 561 7
1954 631 11
1955 672 13
1956 661 6
1957 685 7
1958 728 6
1959 691 8
1960 746 15
1961 621 8
previously. Since accurate and meaningful comparisons could not be made,
no investigation of a possible relationship between the oral vaccine program
and the incidence of abortions was attempted.
The main source of information on the numbers of live births and still-
births was the Division of Vital Statistics of the Middletown Department
of Health. Hospital history charts were examined for stillbirths occurring
during 1960-61 at the local hospital, the Middlesex Memorial, where four-
fifths of all deliveries of Middletown residents take place. Table 2 shows
the number of live births and stillbirths during the years 1952 through 1961.
The number of stillbirths in 1961 (eight) was about what would be
expected on the basis of earlier experience; the average for the preceding
nine years was 8.89 per year.
During 1961 no congenital malformations in living children were reported.
The monthly occurrence of stillbirths and stillbirths with congenital mal-
formations from 1954 through 1961 is given in Table 3. No clear seasonal
pattern of incidence emerges. Two stillbirths occurred in July and two in
August, 1961, but this is not a greater number than would be expected by
chance alone. In each of these two months, one case of congenital mal-
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formation occurred. These were examined with care to determine if the
mothers had known contact with vaccinees. In one, the mother was a
primipara and had no children in her household; the other mother had three
children but none of them had received oral vaccine.
Taken together, the information available does not suggest any increase
in stillbirths or fetal malformations following extensive use of attenuated
poliovirus oral vaccine in Middletown.
TABLE 3. MONTHLY INCIDENCE OF STILLBIRTHS, AND STILLBIRTHS
WITH CONGENITAL MALFORMArIONS,* 1954 THROUGH 1961,
MIDDLETOWN, CONNECTICUT
Month
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1954
1
1
3(1)
3
1
1
1
11(1)
1955 1956 1957
2
1
3
3(1)
3
1
13(1)
1
1
1
1
1
1
6
1(1)
1
1
2
1
1
7(l)
1958
1
1
1(1)
1
1
6(l)
1959 1960
3 1(1)
- 2
1 2(1)
2
1
1
-
1 4
- 1
1
8 15(2)
1961
2(1)
1
1
2(1)
2(1)
8(3)
* Number of stillbirths with malformations in parentheses.
Possible CNS infections. No cases of aseptic meningitis, or poliomyelitis-
like illnesses were admitted to the Middlesex Hospital or reported to the
health department either in the months immediately following the vaccina-
tion program, or in the summer and fall of 1961. In December, a case of
encephalitis was seen in the hospital but this was in a resident of another
city who had become ill before arrival in Middletown.
CONCLUSIONS
Close surveillance following administration of two doses of oral poliovirus
vaccine to approximately 10,000 children did not reveal any significant
immediate or delayed reactions. A small number of mild urticarial eruptions
occurred chiefly after the first dose, but for the most part these appeared
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some days after vaccine ingestion and at a time when similar rashes were
observed in children who had not been vaccinated. There was no recurrence
of urticaria in the same children after the second dose. Many children known
to be allergic to penicillin took both doses without incident. There were no
systemic reactions to the vaccine, nor were there any cases of CNS infection
seen in the Middletown Hospital in the months following the vaccination
program.
A few tonsillectomies (seven) were performed on vaccinees around the
time of vaccination, without incident. There was no increase over previous
years in the incidence of stillbirths and/or malformations during the 11
months following the vaccine program. This is not surprising since there is
no evidence that wild poliovirus strains have a teratogenic effect such as
that possessed by rubella virus.
These observations are in line with those of others who have carried out
community-wide oral vaccination programs.2 They support the conclusion
that there are no significant reactions associated with ingestion of oral polio-
virus vaccine, and no apparent contraindication to its use.
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